The human CYP1A2 gene and induction by 3-methylcholanthrene. A region of DNA that supports AH-receptor binding and promoter-specific induction.
The gene for cytochrome P4501A2 is constitutively expressed in the liver of vertebrates and shows induced expression when an organism is exposed to polycyclic aromatic hydrocarbons and halogenated hydrocarbons. To identify DNA elements regulating transcription of the human CYP1A2 gene, transient transfection experiments were conducted in the human hepatoma cell line HepG2. Dissection of the 5'-flanking portion of the CYP1A2 gene identified two regions that contributed to the overall induction by 3-methylcholanthrene. One region located at -2532/-2423 contains an xenobiotic-responsive element-like sequence, termed X1, that binds a nuclear 2,3,7,8-tetrachlorodibenzo-p-dioxin-inducible protein in HepG2 and wild type mouse Hepa-1 cells, but not in the Ah receptor nuclear translocation defective mouse C- mutant c4 cells. In addition, deletion of this region of the CYP1A2 gene reduces the 3-methylcholanthrene (3-MC)-initiated induction of chloramphenicol acetyltransferase activity in both promoter- and enhancer-specific constructs. The second responsive region is located at -2259/-1987. This region of the gene contains a second xenobiotic-responsive element-like element, but this element does not associate with the nuclear Ah receptor. However, there does exist several potential AP1 binding sites and a conserved TATA box. A DNA fragment from -2259/-1970 that contains these elements was shown to function as an efficient eukaryotic promoter, in addition to supporting 3-MC-induced promoter activity. These results suggest that Ah receptor-specific and promoter-specific elements regulate the expression of the human CYP1A2 gene.